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Summarv

Re,ent modiftcatlcns to the LAWVF Biomedical Chan-

nel 1 have impr.,ve.l versacl litv for stopping pion and
muon phvsics experiments. High muon polarization was

achieved bv favorable kinematic sel.-ction of thr decay
mu<~ns. This po!a:tzatlon has been measured and found

co he close to the design expect~t ion of about 85%.
Tht Hanle metiod? was empl(,ved to menqure the polarlza-

[inn hv ohserl,in~ lrft-riKht decay navmmeLrV at right

an~;e< t, the bearr with small pr?,.esfiion fields (()-50

g<tuc~~. Th!~ te,.hn!~ue is parclct,!srlv suitable for
~li,z~}-!ntrnsi!v m~l,\:l 5c,3 m,,

Intr(,dJ(tIo,l.—

?’~1<, row-’ ham pl;ariz(ati,~n ‘Ias been mensured for

h,l. kw.ir! -.!,,.,,< tune~ prevtouslv reporter!]. Comparison
1. m+ft bc:we~,n these mt>.l*uremenLs and dgsign calcula-
: I ,,.,!. . arr{ed nut wtth the pr,)gr,uq TI.’PTLF) containing a

m?.fia:i>n f ,r estima!ioy, pol.3ri71t Ion. The Hanle
mr,’, !: ! jr pt,:,lriza!ior me.lsurt.rw:]t was foun, i to hr
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REPRODUCED FROM

BEST AVAIL.4BLE COPY
●@es in the pion roar frmm which glue them ● ■uller
hngle to the central ●nim ●nd ● larger ●cceptance.

At the chmnnel ●xit, the polarization cmponenrm
•lon~ ●ach axl. sre the ●verace projectlonm of the po-

larization vector ~. Theme fire : = 0.16, Cy = O, and

c~ ■ 0.87. It i, ●.mmedthat~ hem not prece.eed

●round the muon direction while trmvermlng the channel
fraa the point of pion decay. The reeulcinn calculated

bream polarization 18 0.88 ●nd is tilted tounrd +X by
O.llf radians. The calculation ●lso predicts improv@-
merrt in polnricmcion throu~h colllutlon of th~ atput
bemmm where th~ higher momentum partlclea collmred
from within B3 are not well focuced.

Polarization ?framremmnts——— —-

Hanlc !4eanurement Hethod--- —---- —.— —

Haml@~ ofwcrved ■apneclr depolartcatlmt of
refionancr flunrrmrence. ThF me~rvetlcactnn cd vapor-

produced hv polarized llRhl wan preceoned hv 6M11 my-
nrtir fleldc o~rpendlrular to the mmftr.etlzmtlon while
the deexcttmtim radiation were analvzed ●nd recorded.
In th~ munn cam~, the •y~tem is “pumped” with thr+full
munri •torpia~ lntenmlry ●vallahle (UP to lnn “ 19QC

rfu-lrrp the nul-cl ●!lnulnR menv mmr~ to h~ prcment In

tfw target at the name the. ‘h@ ntopped mutwrm, pol#r-

Iz?d downward, produr- th~ MX:EUm obaerverf derav
ponlcron rtmht-le!t ●~ymmr*.rv ● t n trannverm~ field fl
of ●lure: 6 Rmnb, whlrh r~multn In n munn prereunlon nf
●hfml: m rad\nn in nne )if~tlmr 1. A ●tn~lr rnunrrr
tplepcnpr ~lf~ne,! “t 9[, ~e~r~~~ t,} thr rrnrral amfc,,n!

thr chalnr: will new J finnltron rsrr propnrtlnnn: III :
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The slanted target introduces considerable

right-left solid angle difference for the triple coin-

cidenc~s , those includin)-, :ounters 4 and ii. Although
there is no problem in the analvsls of this data, a
symmetrical iesign would have bee,l more euitshle.6

Analysis of !feasured Asymmetries.-.. — . . ..——

The complete treatment of :he Hanle method and

data analvsls was carried out bv Roesch et ●l. ae part
b T~ev developed a fun~-of a muon rapture experiment.

tlon for the asvmmetrv between right and left counters
based on Eq. (1), (where the overall sign !s reversed
for the telescope on the -X siie of the channel). The

right/left count ret 10s are noraallzed to the count

rati3 a: R-., accrruntlng for the Iif!ering solid ang.es

on c!lf~ two Stdi<. The usual asvsmetry is then formed

!rotr :he ?orrn;,:izvd ra[los. The renl!lrinR fit to their

fun~tion]~ term give+ !or the lj-1~’ll+?+ agymmetrv

AP--:$J,3”.U”

1._:)~ ● ,., ,(, -,. . . radians.

?h~< result is deItvt.d !rt,r :he dat~ wtttl a rlouhlt= co-

in, lit,n,r ,>1, eI}! arm. Tht. negative ril~n onlv rFflectS

0,,: .,h.t \.r- O! dfre,tl~n f:~r positive f), The fitted

,Ilrvf 1. sh~k-, 17 F\c. ;, The c,~rrearflniiln~ fir to the

Corrections to the decay aaymnetry ● due to
positron scattering were sought with a targe–? of hslf
the normal thickness. The aP V*lUPS increased by

factors 1.025 for the doubles data ●nd 1.016 for the
singles. This effect is however ●ttributed to irsprove-

aent in F rather than change lr, a. The higher-momentum

muons arc not stooped by &he thi-nner target, and these
● re just the ones with lower polarization, ● s they come
from within f13. The triples data already ●xclude some
of these muons as described ●arlier, ●nd ao the effect
should be smaller. As a verification, a t40nte Carlo

simulation was done for a ●lmple geometrv with the muon
spin along the axis of the telescope. All positron

proceaaes in the target arc handled bv th!q code,

although the effect of the field on outgolrrg po%itrons
was not included. No significant deviativn from a-1~3

wan found.

An inte:ent;ng ●xperimental test related tn

positron scattering and abs.)rptinn was done uith 2“

thick Al blocks located in the Path of the positrons in
front of Counter i and in front of Counter 2. Attenua-

tion of !ower ●nergv pos:crons resulted

crease i I the effective rfecav aSVrMCBeLrV
du.,t-ion in counting rate,

i,, s >rl.. ln -

a for 6~l?. re-

Con~lusi3r>.———--——.

Agreement betwc-n measured and cal(ulater! polari-
zation i~ nnt compl*telv aatisfactori. Ln& mels,lrcd

polarization ,.ould be caused try tlnexpe.,ted 10SS I)! po-

larization in the graphite ot Kcme ot!)rr ,orrv~tl~n t,>

a, A high cal,. u:att=d polar lzatiorl ,.ouIcJ be ;a[l<ed !IV
ar] imperfect modvling ,,f a,,ept,~n,t, in ll”lt TLt . T!){

agreement for the rotation of ~ is (jr,l\, qualitntivct

anti tht’ differer)L’e iq !;ct ~jn,ier~tt,r,t. Lonflitudinal

fields, su(.h as thrrqe at thv exit of B3, will rot~te t,>

R{)mk, ~,~~e~t : ~round the mt)rrn dire(.tlon. CIParlv a

mort, gmnera] approach to polarization ,:al..ulatlor, 1s

neieubnrv, par: i’.t\l.4rlv if the oriel)tatlbr) nf tllv he.tm
pf~lnrizntlnrl i~ lmportnrlt.
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